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SUMMARY AND CONCLUSIONS
Five cooperative experimental fields have been located on 
the Carrington silt loam in northeastern, central and eastern 
central Iowa, and tests have been carried out to determine the 
value of certain methods of soil treatment. The suggestions 
offered in the Iowa system, of soil management have been put 
into operation in these experiments and the results indicate that 
they are of definite value on this soil.
The Carrington silt loam is generally quite satisfactorily 
drained. In any areas, however, where the drainage is not sat­
isfactory, adequate tiling is the first treatment needed to insure 
good crop production.
With normal farm operations, satisfactory cultivation is pro­
vided. It is very important that this be done as the production 
of available plant food depends very largely upon the adequacy 
of the cultivation.
It is generally recognized that a good rotation of crops, in­
cluding a legume, is very necessary to secure the best crop 
yields on any soil. The addition of organic matter and nitrogen 
to the soil which is brought about by the leguminous residues is 
of particularly large value on this type. The experiments de­
scribed here were carried out on farms where a good rotation is 
practiced and hence no special studies of different rotations 
hâve been conducted.
The addition of farm manure to this type brought about con­
siderable increases in the yields of all crops. It should be con­
sidered a fundamenta? treatment for increasing the crop yields 
and improving the fertility of this soil. Certainly it is the most 
profitable fertilizing material which can be employed.
Crop residues have some beneficial effects on the soil, espe­
cially when legume residues are turned under.
The plowing down of the entire legume crop in the rotation 
would undoubtedly be of value in some cases. At least a por­
tion of the legume crop should certainly be turned under in the 
soil to increase the supply of nitrogen and organic matter. The 
common practice of turning under the second crop of clover 
has proved distinctly beneficial on the succeeding grain crop.
The Carrington silt loam is acid in reaction and therefore in 
need of lime if the best crop yields are to be secured, Not only 
were the hay crops increased in the experiments reported, but 
there were pronounced beneficial effects on the corn and small 
grain crops. The profits from the use of lime on this soil are 
large.
The use of either rock phosphate or superphosphate has been 
found to be of large effect on the various crops grown. In some 
cases rock phosphate has given slightly larger effects than 
superphosphate, but in other cases superphosphate has proved
3
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more beneficial. Under the livestock system of farming, rock 
phosphate has given slightly larger increases in the corn and 
small grain crops than superphosphate. Superphosphate has 
shown up to better advantage on the hay crops. Under the grain 
system of farming where the residues are employed, super­
phosphate has shown up to better advantage than rock phos­
phate. The- differences, however, are not very great and it is 
difficult to draw definite conclusions regarding the relative 
value of these two materials. It is urged that farmers test both 
phosphates under their particular conditions and determine 
which will bring about the most profitable crop increases on 
their farms.
In some cases complete commercial fertilizers can be used to 
advantage on this soil. In general, however, a phosphate fertil­
izer will probably bring about quite as desirable crop increases. 
In some instances superphosphate seemed to have quite as large 
effects as the complete commercial fertilizer. Complete com­
mercial fertilizers are much more expensive than the phos­
phates and hence they must bring about very much larger crop 
increases if they are to prove as profitable. Their general ap­
plication to this soil cannot be recommended at the present 
time, but it is possible that under certain conditions, participai’ 
brands of complete -commercial fertilizers might prove profit­
able. It should be emphasized, however, that no complete com­
mercial fertilizer should be used on any area until it has been 
tested on a small scale and a comparison made with the effect of 
superphosphate. If it brings about profitable crop increases it 
may be applied to large areas with an assurance of profit.
Muriate of potash may be of value when applied to the soil 
under certain conditions. In general, however, it cannot be rec­
ommended for use at the present time. Tests of potash fertil­
izers should always be carried out on small areas before they 
are applied extensively.
Neither can the use of a commercial nitrogenous fertilizer be 
recommended on this soil at present. Ordinarily the nitrogen 
needed can be cheaply and quite as satisfactorily supplied by 
the use of leguminous crops as green manures. If it is desired, 
any commercial nitrogenous material may be tested on a small 
area to determine whether it may be used profitably.
From the results of these experiments as a whole, it is ap­
parent that crop yields on the Carrington silt loam may be in­
creased materially and the fertility of the soil may be main­
tained by the adoption of proper methods of soil management. 
If the suggestions offered in the Iowa system of soil manage­
ment are put into operation, farmers will find that they will 
not only secure immediate benefits in the way of larger crop 
yields per acre, but they will also be keeping the soils in a con­
dition whereby the fertility may be maintained permanently.
4
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Soil Management on the Carrington 
Silt Loam
B y  P. E. B r o w n , H. R. M e ld r u m , A. J. E ngleh orn  an d  R. E. B e n n e tt
The Carrington silt loam occurs extensively on the gently 
rolling uplands throughout northeastern central Iowa and in 
the eastern central counties. It is one of the more important 
soil types in the Iowan drift soil area. The map (fig. 1) shows 
its approximate occurrence.
Crop yields are generally quite satisfactory on this soil, but 
some areas are not producing properly, and in many cases much 
larger yields per acre may be secured by the adoption of better 
methods of soil management. Suggestions have been offered 
in a previous publication* which if adopted will make this soil 
more productive and insure its permanent fertility. These sug­
gestions have been incorporated in what is known as the Iowa 
system of soil management.
Experiments have been under way on this soil for a number 
of years in various surveyed counties, and the effects of certain 
fertilizer treatments have been determined. These tests will 
certainly indicate fairly definitely the value of applying the 
various fertilizers to this soil wherever it occurs. It is impossi­
ble by such experiments to solve all the problems which may
♦Iowa Agricultural Experimént Station Bulletin 269.
Fig. 1. Carrington silt loam is an important soil type in east-central and north­
east-central Iowa.
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arise in the handling of any soil, owing to local differences in 
the type and variations in previous treatments, but the results 
of these tests do permit drawing conclusions which will be in­
teresting and valuable to all farmers who have any acreage of 
Carrington silt loam.
THE CARRINGTON SILT LOAM
The Carrington silt loam is typically a very dark grayish- 
brown to nearly black, friable and generally mellow silt loam 
to fine loam, to an average depth of 10 to 14 inches. The soil is 
black when wet. It frequently contains some very fine to fine 
sand and some medium sand. '
Below the surface soil there is a grayish-brown, dark brown, 
dull brown, brown or lighter brown to yellowish-brown fairly 
compact heavy silt loam or silty clay loam extending to a depth 
of 20 to 32 inches, somewhat granular in the upper part.
The subsoil to 42 inches is a yellowish-brown, light brown, 
brown to dark brown silty clay loam to clay loam, silty clay or 
sandy clay. Mottlings of gray and brownish-yellow frequently 
occur, especially in areas where the drainage is poor. A few 
iron stains are found. It usually contains coarse sand and some 
gravel, the amount increasing at the lower depths. Occasion­
ally boulders are found.
Below 42 inches the color is similar to that of the layer above, 
but the soil is a plastic clay containing much greater amounts 
of sand than gravel. Some­
times it is a loose coarse sand.
There are many variations 
from the typical soil. The Al 
thickness of the silt layer may 
vary widely, and there are A 
great differences in the sand 
content. Occasionally thick silt Bi 
deposits occur in which the sub­
soil is a fine pale yellow silt con­
taining a small amount of very 
fine sand and no coarse sand be 
or gravel. Pockets of sand oc­
cur on some slopes and on the 
tops of knolls. Some areas are 
underlaid by a coarse brown 
shnd. Occasionally a deep 
sandy layer is found below the c 
subsoil. On the steeper slopes 
there is more coarse material 
in the soil and less organic 
matter. Sometimes there is Fig
/ D o r k grayish brown to almost 
r^black f r ia b le  s ilt  loam 
fine ly g ra n u la r
Dark brown fria b le  s i l t _ n  
. Ioann - finely g r a n u la r - - - -
TrrTTT n ,,i ’ 'i i i  'J ■ i u 111111111■ 111! Drown to light brown silly | 
clay lo a m -tra n sitio n  zone
1 I I I I M I I I I I I I I ..........I I I I I I I I I I I I
Y e llo w is h  b ro w n  gritty 
sa nd y o r  s ilty  c lay loam
Pale yellow gritty sandy 
o r  s i lty  c la y  lo a m  
m o ttle d  w ith  g ra y  4- 
rusty  brown iro n ,s ta in s
Hiqb 
^ Acidity
&0_
Medium
Acidity
Low
A cid ity
. 2. Soil profile of Carrington silt loam.
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more sand in the surface soil, and it approaches a fine loam in 
texture. In some poorly drained areas the subsoil is a dark 
gray or yellowish-gray silty clay mottled with brown. Occasion­
ally the surface soil extends to a depth of 16 to 20 inches. Below 
it there is a heavy friable silt loam to silty clay loam, yellowish- 
brown in color, with some mottling. In other areas the surface 
soil is much shallower than typical, extending to a depth of 8 
inches. The lighter colored subsurface layer appears at that 
point. # .
In topography the Carrington silt loam is gently undulating 
to strongly rolling. The greater part of the type, however, is 
undulating to very gently rolling, the slopes are long and even 
and the hill crests are rounded. Figure 2 shows a typical Car­
rington silt loam prcffile.
EXPERIMENTAL
There are five cooperative soil experiment fields on the Car­
rington silt loam in various counties in which the soil survey 
has been completed. These fields have been in operation for 
varying periods of time, some of them for more than 10 years.
The fields are located near Calamus in Clinton County, near 
Low Moor in Clinton County, near Springville in Linn County, 
near Osage in Mitchell County and near Charles City in Floyd 
County. The data secured on these fields are given in the ap­
pendix. The average results for all the fields will be discussed 
here as they indicate the value of the various fertilizer treat­
ments on this soil.
The fields are all located on land which is quite representative 
of the soil type, and they are placed on the farms of men who 
are interested and are willing to cooperate in the work.
The experiments are planned to determine the value of cer­
tain treatments included in the Iowa system of soil management 
when put into operation on this soil. The treatments suggested 
in this system of soil management are (1) drainage and cultiva­
tion, (2) manuring and green manuring, (3) liming, (4) the use 
of phosphates and other fertilizers and (5) the rotation of 
crops.
The natural drainage system of the Carrington silt loam is 
generally well developed, and this factor is therefore of little 
importance in connection with the study of the management of 
this type. The plots are located in all cases in well drained 
areas. On all the farms on which the plots are located satisfac­
tory cultivation operations are practiced. In all cases a good 
rotation of crops is followed and the tests are carried out under 
the rotation which the farmer is practicing. The rotation always 
includes the growing of a legume crop regularly.
The other factors which are included in the Iowa system of 
soil management are tested in the experiments. These factors
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include manuring by the use of farm manure or crop residues, 
liming and the use of rock phosphate, superphosphate, a com­
plete commercial fertilizer and muriate of potash.
The plots are 155 feet 7 inches by 28 feet or one-tenth of an 
acre in size. They are permanently located by the installation of 
corner stakes. The Soils Subsection lays out the plots, supplies 
and takes care of the application of the fertilizers and handles 
the harvesting of the crop, securing the weights, moisture con­
tent and such other data as may be desired. The farmer on 
whose land the experiment is being conducted, performs the 
ordinary operations involved in the preparation of the land, 
seeding and cultivation. He receives the crop which is grown.
Some of the fields have 13 plots which are treated as follows :
1. Check
2. Manure
3. Manure +  limestone
4. Manure +  limestone +  rock phosphate
5. Manure +  limestone +  superphosphate
6. Manure +  limestone +  complete commercial fertilizer
7. Check
8. Crop residues
9. Crop residues +  limestone
10. Crop residues +  limestone +  rock phosphate
11. Crop residues -j- limestone +  superphosphate
12. Crop residues +  limestone +  complete commercial fertilizer.
13. Check.
In the more recently established fields there are 9 plots, the 
treatments being as follows :
1. Check
2. Manure
3. Manure +  limestone
4. Manure +  limestone +  rock phosphate
5. Check
6. Manure +  limestone +  superphosphate
7. Manure +  limestone -j- superphosphate +  muriate of potash
8. Manure +  limestone +  complete commercial fertilizer
9. Check.
In all these tests, farm manure is applied at the rate of 8 tons 
per acre once in the 4-year rotation. Limestone is added in 
sufficient amounts to neutralize the acidity of the surface soil, 
just prior to the seeding of the legume crops. The treatment 
with manure and limestone is the basic treatment for the live­
stock system of farming. Under the grain system of farming, 
the crop residues are employed in place of manure on some of 
the plots. This treatment consists of plowing under the corn­
stalks which have been cut with a disc or stalk cutter in the 
spring after having been winter pastured. Sometimes the 
second crop of clover is plowed under but usually it is used for 
seed, hay or pasture and only the residues are plowed down. 
The treatment with crop residues and limestone is a basic treat­
ment for the grain system of farming.
8
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Until 1925, rock phosphate was applied at the rate of 1 ton 
per acre once in four years. At that time the application was 
reduced to 1,000 pounds per acre once in the 4-year rotation. 
Superphosphate (16 percent P20 5) was applied at the rate oi 
200 pounds per acre annually until 1923, when the application 
was reduced to 150 pounds per acre annually, three years out of 
four in a 4-year rotation. Superphosphate is not applied to the 
legume crop. Beginning in 1929 sufficient 20 percent super­
phosphate has been applied to supply the same amount of phos­
phorus as previously employed.
The old standard 2-8-2 complete commercial fertilizer was ap­
plied at the rate of 300 pounds per acre annually until 1922 
when the new 2-12-2 brand was applied at the rate of 200 
pounds per acre three years out of four, thus supplying t e 
same amount of phosphorus as that added m the 150 pounds 
of superphosphate. In 1929, a change was made to a 2-12-b 
complete commercial fertilizer applying the same amount as 
previously. Muriate of potash is applied at the rate oi 20 
pounds per acre three years out of four in the 4-year-rotation.
AVERAGE RESULTS ON THE CARRINGTON SILT LOAM
The average results secured on all the fields on the Carring­
ton silt loam, including the 1931 crop, are given m table L The 
number of fields involved and the number of crops included m 
the averages are shown in the footnotes. The increases from 
the different treatments are calculated for each of the various 
crops. The results are shown graphically in fig. 3.
m a n u r e  a p p l i c a t i o n s  v a l u a b l e  f o r  a l l  c r o p s
The addition of manure to this soil increased the yield of all 
the crops grown. The average increase in the yield of corn on 
this soil with the manure treatment figured from 31 crops on 
the 5 fields was 8.1 bushels per acre. The manure increased 
the yield of oats 7.3 bushels per acre, averaging the yields of 13 
crops on the 5 fields. The yield of hay was increased 0.23 tons 
per acre, as an average of 15 crops on 5 fields. The yield of bar­
ley was increased 3.6 bushels per acre, as an average of 2 crops. 
The yield of winter wheat was increased 10.2 bushels per acre, 
this crop being grown only once on one field. Very definite 
evidence is thus shown for the value of applications of manure 
to this soil.
LIMESTONE APPLIED W ITH  M ANURE INCREASES CROP 
YIELDS AND ESPECIALLY H AY YIELDS
The application of limestone w i t h  manure increased the 
yields of crops considerably on this soil. The average increase
9
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TABLE I. GARRINGTON SILT LOAM—AVERAGE CROP YIELDS AND INCREASES DUE TO FERTILIZER TREATMENT—
IOWA EXPERIMENT FIELDS*
Corn1 Oats2 Hay8 Barley4 Winter wheat5
Treatment
Av. yield 
bushels 
per acre
Increase for 
treatment 
bushels 
per acre
Av. yield 
bushels 
per acre
Increase for 
treatment 
bushels 
per acre
Clover, tir 
clover or
nothy and 
timothy
Av. yield 
bushels 
per acre
Increase for 
treatment 
bushels 
per acre
Av. yield 
bushels 
per acre
Increase for 
treatment 
bushels 
per acre
Av. yield 
tons 
per acre
Increase for 
treatment 
tons 
per acre
Check6 43.6 ------ ' . 44.9 ' ___ 1.31 __ 34.2 15.9Manure 51.7 8.1 52.4 7.5 1.54 0.23 37.8 3.6 26.1 10.2Manure +  limestone 
Manure +  limestone +  rock
55.5 11.9 58.2 13.3 1,79 0.48 44.5 10.3 24.0 8.1
phosphate
Manure +  limestone +  super-
61.5 17.9 65.2 20.3 1.93 0.62 48.9 1.4.7 24.3 8.4
phosphate
Manure +  limestone +  super-
58.9 15.3 62.8 17.9 2.31 1.00 51.6 17.4 27.5 11.6
phosphate +  muriate of potash 
Manure +  limestone +  complete
68.7 25.1 55.2 10.3 1.30 — ------: — : ------  . —
commercial fertilizer 65.2 21.6 66.3 21.4 2.17 0.86 51.5 17.3 31.9 16.0Crop residues 44.6 1.0 51.9 7.0 1.56 0.25 35.8 1.6Crop residues +  limestone 
Crop residues +  limestone +  rock
48.5 4.9 56.5 11.6 1.75 0.44 38.1 3.9 ------ ' -— -
phosphate
Crop residues +  limestone +
49.3 5.7 61.3 16.4 2.09 0.78 42.9 8.7 — -----  ■'
superphosphate 
Crop residues +  limestone +
50.6 7.0 61.0 16.1 2.10 0.79 42.5 8.3 ------ ------  .
complete commercial fertilizèr 50.3 6.7 63,2 18.3 2.13 0.82 44.9 10.7 ---- - • —----
1 Corn yields averaged from 31 crops on 5 fields, except the crop residue plots which are averaged from 20 crops on 3 fields and the manure +  limestone -f 
superphosphate +  muriate of potash plot which is averaged from 3 crops on 1 field.
2 Oat yields averaged from 13 crops on 5 fields, except the crop residue plots which are averaged from 8 crops on 3 fields and the manure +  limestone +  
superphosphate +  muriate of potash plot in which case only 1 crop on 1 field is involved.
8 Hay yields averaged from 15 crops on 5 fields, except the crop residue plots which are averaged from 10 crops on 3 fields and the manure +  limestone +  
. superphosphate +  muriate of potash plot in which case only 1 crop on 1 field is involved.
4 Barley yields averaged from 2 crops on 1 field.
5- Winter wheat yields represent 1 crop on 1 field.
6 The yields given for the checks are the average of the yields on all check plots on all fields.
* Springville Field, Series 1; Low Moor Field, Series 1; Osage Field No. II, Series 1 ; Calamus Field, Series 1; and Charles City Field, Series 1.
10
Bulletin, Vol. 25 [1932], No. 291, Art. 1
http://lib.dr.iastate.edu/bulletin/vol25/iss291/1
91
Fig. 3. Soil treatment increases crop yields on Carrington silt loam.
m the corn was 11.9 bushels per acre or 3.8 bushels more than 
that brought about by the addition of manure alone. In the 
case of oats, there was an increase of 13.3 bushels per acre with 
manure and lime, an average increase of 5.8 bushels greater 
than that brought about by manure alone. The average increase 
in the hay crop was 0.48 ton per acre, over twice as large an 
increase as that brought about with the manure alone: With 
the barley crop there was an increase of 10.3 bushels per acre 
or a 6.7 bushel greater increase than with manure alone. Lime 
with manure showed no greater effect than manure alone on 
the wheat.
ROCK PHOSPHATE W IT H  M ANURE AN D  LIM E  
HAS LARGE EFFECT
The application of rock phosphate with manure and lime­
stone brought about large increases in the yields of all the 
crops. The average yield of corn was increased 17.9 bushels 
per acre, a 6.0 bushel increase over manure and limestone with­
out the phosphate. The average yield of oats was increased 20.3 
bushels per acre, a 7.0 bushel greater increase than that re-
H
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N
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eeived from the addition of manure and lime without the phos­
phate. The average increase in the yield of hay was 0.62 ton 
per acre, an increase of 0.14 ton per acre over that secured with 
manure and limestone alone. The barley was increased 14.7 
bushels per acre, a 4.4 bushel greater increase than that brought 
about without rock phosphate. There was little effect on the 
yield of wheat, on the average. The rock phosphate brought 
about only a slight increase.
INCREASES W ITH  SUPERPHOSPHATE ARE DEFINITE
Increases were secured by the use of superphosphate on this 
soil, the average yield-of corn being increased 15.3 bushels per 
acre, a 3.4 bushel increase over manure and limestone without 
superphosphate. The increase was not as great in the case of 
corn as with the use of rock phosphate. There was a difference 
of 2.6 bushels per acre in favor of rock phosphate. Superphos­
phate increased the yield of oats 17.9 bushels per acre, a 4.6 
bushel increase over that secured with manure and limestone 
without superphosphate. The increase was 2.4 bushels per acre 
less than that brought about by rock phosphate. There was.a 
very much larger increase in the hay yield from the use of 
superphosphate than with the rock phosphate. An increase 
of 1 ton per acre was secured, or a gain of 0.52 ton per acre 
over the manure and limestone without superphosphate. The 
increase from superphosphate was 0.38 ton per acre greater 
than that brought about by rock phosphate. The barley was 
increased 17.4 bushels per acre with superphosphate, manure 
and limestone, an increase of 7.1, bushels per acre over that 
brought about by manure and limestone without superphos­
phate. The increase was 2.7 bushels per acre greater than that 
brought about by rock phosphate. Superphosphate increased 
the wheat yield 11.6 bushels per acre, an increase of 3.5 bushels 
over that brought about by manure and limestone without 
superphosphate and an increase of 3.2 bushels over that brought 
about by rock phosphate. '
M URIATE OF POTASH INCREASES THE CORN YIELD
The muriate of potash applied with manure, limestone and 
superphosphate showed an average increase of 25.1 bushels per 
acre for the corn, an increase of 9.8 bushels per acre over that 
brought about without muriate of potash. The muriate of 
potash showed no effect on oats, nor on hay.
THE COMPLETE COMMERCIAL FERTILIZER  
BENEFITS CROP YIELDS
The complete commercial fertilizer applied with manure and 
limestone had very much the same effect on the corn as did
12
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superphosphate, showing an increase of 21.6 bushels per acre, 
a greater effect than that brought about by rock phosphate. 
The complete commercial fertilizer increased the yield of oats 
21.4 bushels per acre, a little greater increase than that brought 
about by rock phosphate and a greater effect than that occa­
sioned by superphosphate. With the hay crop, the increase was 
0.86 ton per acre, a greater effect than that given by rock 
phosphate with manure and limestone but a smaller influence 
than that brought about by superphosphate. With the barley 
crop the increase was 17.3 bushels per acre, almost exactly the 
same as the increase with superphosphate applied with manure 
and limestone. The winter wheat yield was increased 16.0 
bushels per acre, a much greater increase than was brought 
about by either rock phosphate or superphosphate.
CROP RESIDUES HAVE SMALL EFFECT
The crop residues increased the crop yields to a very small 
extent. The average increase in the yield of corn was 1 
bushel per acre ; the yield of oats was increased 7.0 bushels 
per acre. The average yield in hay was increased 0.25 ton per 
acre, and the average yield of barley 1.6 tons per acre.
LIMESTONE APPLIED W ITH  CROP RESIDUES 
SHOWS BENEFICIAL EFFECT
The application of limestone with the crop residues increased 
the average yield of corn by 4.9 bushels per acre, an increase 
of 3.9 bushels over that brought about by the residues alone. 
The increase in oats was 11.6 bushels per acre, a 4.6 bushel in­
crease over that brought by the residues alone. With the hay 
crop, an increase of 0.44 ton per acre was secured, a greater 
increase by 0.19 ton per acre than that occasioned by the resi­
dues alone. The barley increase was 3.9 bushels per acre, a 2.3 
bushel increase over that brought about without lime.
ROCK PHOSPHATE W ITH  CROP RESIDUES AND  
LIMESTONE SHOWS BENEFIT
The application of rock phosphate with the crop residues 
and limestone increased the yields of all crops. The effect on 
the corn was small, an increase of 5.7 bushels per acre being se­
cured which represented an increase of only 1.8 bushels per acre 
over that brought about without rock phosphate. The rock 
phosphate increased the yield of oats 16.4 bushels per acre, an 
increase of 4.8 bushels over that brought about with the resi­
dues and limestone without the phosphate. The hay crop in­
crease was 0.78 ton per acre or 0.34 ton per acre more than that 
brought about without rock phosphate. The barley crop was
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increased 8.7 bushels per acre with rock phosphate. This was 
an increase of 4.8 bushels per acre over that brought about with 
the residues and limestone without the phosphate.
SUPERPHOSPHATE W ITH  CROP RESIDUES AND  
LIMESTONE HAS SIMILAR EFFECT TO 
ROCK PHOSPHATE
Superphosphate applied with the crop residues and limestone 
showed a slightly greater effect on the corn than did rock 
phosphate. It showed an increase of 7.0 bushels per acre or a 
2.1 bushel increase on the average over that brought about by 
the crop residues and limestone without superphosphate. The 
increase in the yield of oats was slightly less than that brought 
about by rock phosphate. Sixteen and one-tenth bushels per 
acre was the average increase, which was a 4.5 bushel per acre 
increase over the residues and limestone without superphos­
phate. The increase in the hay crop was 0.79 ton per acre, or 
0.35 ton per acre over the crop residues and limestone without 
superphosphate. With the barley crop there was an increase 
of 8.3 bushels per acre, or a 4.4 bushel increase over that 
brought about without superphosphate.
THE EFFECTS OF COMPLETE COMMERCIAL FERTILIZER  
AN D  SUPERPHOSPHATE SIMILAR
The complete commercial fertilizer applied with manure and 
limestone had a slightly smaller effect than superphosphate on 
corn, showing an increase of 6.7 bushels per acre, a 1.8 bushel 
increase over the crop residues and lime without the complete 
fertilizer. A larger effect appeared on the oats, the incrase 
being 18.3 bushels per acre. This represented a 6.7 bushel in­
crease over the treatment with residues and limestone without 
the complete fertilizer. The increase in the hay crop was 0.82 
ton per acre, which represented an increase of 0.38 ton per acre 
over that brought about without the complete fertilizer. The in­
crease in the barley crop was 10.7 bushels per acre, or 6.8 
bushels over that brought about by the residues and limestone 
without the complete fertilizer. In this case there was a slightly 
greater effect from the complete fertilizer than from' either of 
the phosphates.
These average results indicate rather definitely the value of 
applying manure, lime and phosphate fertilizers to the Carring­
ton silt loam. The increases in crops which were obtained from 
the use of manure show very clearly its value on this soil type. 
The soil is acid in reaction and applications of limestone are 
necessary. The largest effects from the use of limestone are 
naturally brought about on legumes, such as sweet clover and 
alfalfa. The largest effect in these experiments was indicated
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on the hay crop. The grain crops, however, also showed in­
creases which were considerable in most cases.
The application of rock phosphate or superphosphate to this 
soil increased the crop yields in all cases. The rock phosphate 
seemed to give slightly larger beneficial effects on the corn and 
oats, and the superphosphate showed much larger effects on 
the hay crop, the barley and wheat. In general, the differences 
between the two phosphates were hardly great enough to be of 
significance, except in the case of the hay crop. Under the 
grain system of farming with crop residues applied instead of 
farm manure, superphosphate seemed to produce somewhat 
greater increases in yields than the rock phosphate. It is ap­
parent that under general farm conditions either rock phos­
phate or superphosphate may be used to advantage on Carring­
ton silt loam. The particular phosphate which should be used 
in any case must be chosen for the individual farm condition. 
Variations in the soil type and in the previous treatment of the 
area may determine which phosphate will give the best results.
Muriate of potash applied to this soil with manure, limestone 
and superphosphate may sometimes bring about considerable 
crop increases. It cannot be recommended for general use, how­
ever, until tests are carried out on individual farms. Small 
areas may receive applications of this material, and in this way 
it may be determined whether it can be applied with profit to 
the soil.
The use of a complete commercial fertilizer along with ma­
nure and limestone does not appear from these experiments to 
be any more desirable for use on this soil than a phosphate. In 
some cases' the complete fertilizer gave somewhat greater in­
creases than those brought about by the phosphates, but in 
other cases the effects were smaller. In no, case, however, was 
there sufficiently greater effect to warrant application of the 
more expensive material. Wherever a complete commercial 
fertilizer is used on this soil, tests should be carried out on 
small areas and the comparison made with the effect of super­
phosphate, to determine whether the complete material may be 
applied with economic value.
APPENDIX
In the following pages there appear descriptions of the loca­
tions of the five experimental cooperative fields from which the 
data of this publication were secured. Tables are included for 
the fields showing the actual crop yields obtained during the 
different years under the various soil treatments.
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TABLE II. FIELD EXPERIMENT—CARRINGTON SILT LOAM—CLINTON COUNTY—CALAMUS FIELD*—SERIES I.
Plot
no.
Treatment
1915
w.
wheat
bu.
per A.
1916
corn
bu.
per A,
1917
oats
bu.
per A.
1918 
clover 
tons 
per A.
1919 
clover 
tons 
per A.
1920
corn
bu.
per A.
1921
corn
bu.
per A.
1922
oats
bu.
per A.
1923
corn
bu.
per A.
1924
oats
bu.
per A.
1925 
clover 
tons 
per A.
1926
corn
bu.
per A.
1927
corn
bu.
per A.
1928
oats'
bu.
per A.
1929 
clover 
tons 
per A.
1930
corn
bu.
per A.
1931
corn
bu.
per A.
i 15.9 32.9 28.8 1.45 0.58 57.5 36.0 35.9 38.8 39.2 1.10 53.5 39.7 25.0 0.76 45.5 43.2
2 26.1 46.7 54.2 3.04 0.74 65.2 43.5 45.4 47.3 50.4 1.52 57.8 44.4 38.6 0.85 43.9 49.7
3 18.5 47.6 35.6 2.43 0.92 63.2 49.5 43.6 42.1 57.9 1.51 61.3 54.0 37.4 0.98 53.1 54.4
4 Check 19.5 44.1 35.6 2.09 0.70 54.5 39.6 37.2 38.1 50.1 1.10 49.5 40.9 25.0 0.71 49.1 52.5
5
6
Manure +  limestone 
Manure +  limestone
24.0 55.5 55.9 3.38 0.74 75.7 50.9 51.8 45.2 60.2 1.86 59.6 54.7 36.3 1.35 59.4 61.2
+  rock phosphate 24.3 60.8 91.6 4.39 1.22 85.1 52.5 63.4 61.8 76.2 2.87 70.4 69.8 48.8 2.15 63.3 62.4
7
8
Check
Manure +  limestone
21.2 42.2 37.1 3.07 0.90 58.2 44.4 36.3 38.6 54.4 1.31 52.1 33.1 21.6 0.79 55.2 52.0
9
+  superphosphate 27.5 61.7 77.8 5.18 2.11 70.4 57.3 57.5 52.5 72.6 2.79 60.6 43.0 34.0 1.66 59.1 58.3
+  complete com- 31.9 63.3 86.6 4.38 1.66 82.2 59.4 66.1 54.3 74.4 2.69 68.9 54.6 43.1 2.09 62.2 52.7
10 Check 20.6 30.1 32.3 1.47 0.52 47.9 33.3 41.4 29.0 49.4 0.89 37.2 23.0 23.8 0.49 49.3 45.4
*The Calamus Field was established in 1914 on the farm of John Olson near Calamus in Clinton County. It is located in the SEJ^ of Section 21, R 2 
E., Twp. 81 N.
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TABLE III. FIELD EXVERIMENT—CARRINGTON SILT LOAM—FLOYD COUNTY—CHARLES CITY FIELD*—SERIES I.
Plot
no.
Treatment
1925 
corn bu. 
per A.
1926 
corn bu. 
per A.
1927 
oats bu. 
per A.
1928
timothy & 
clover tons 
per A.
1929 
corn bu. 
per A. 
(1)
1930 
corn bu. 
per A.
1931 
corn bu. 
per A.
. (2)
i Check 62.6 44.4 45.6 0.81 _______ 50.1 _______
2 Manure 75.7 56.8 54.3 1.05 — 55.0 —
3 Manure +  limestone 86.2 55.2 56.6 1.16 — 61.4 _____-
4 Manure +  limestone +  rock phosphate 86.2 62.4 59.4 1.28 — 62.9 _______
5 Check 62.6 45.2 50.8 1.05 — 49.1 _______
6 Manure +  limestone +  superphosphate 92.6 60.4 60.9 1.28 — 60.2 ______
7 Manure -j- limestone +  superphosphate +  
muriate of potash 91.1 56.0 55.2 1.30 59.0
8 Manure +  limestone +  complete commercial 
fertilizer > 80.2 61.2 54.9 1.21 59.9
9 Check 63.3 41.2 45.7 0.76 “ ---“ 47.2 —
(1) Corn replanted, due to cutworm damage. Second planting did not mature, no results.
(2) Hot dry season. Corn cut for silo; very poor quality.
* The Charles City Field was laid out in 1924 on the farm of R. J. Sours near Charles City in Flovd County. The plots were located in the NEM of the 
SWM of Section 7, R. 16 W „ Twp. 95 N.
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TABLE IV. FIELD EXPERIMENT CARRINGTON SILT LOAM -M ITCHELL COUNTY-OSAGE FIELD NO.
Plot
no. Treatment
Check
Manure
Manure +  limestone 
Manure +  limestone +  rock phosphate 
Manure +  limestone 4- superphosphate 
Manure +  limestone +  complete 
commercial fertilizer 
Check
Crop residues 
Crop residues +  limestone 
Crop residues -j- limestone -f- rock 
phosphate
Crop residues +  limestone +  super­
phosphate
Crop residues +  limestone +  complete 
commercial fertilizer 
Check
1918
corn
bu.
per A:
(1)
46.5
52.8
52.8
54.8
56.4
44.5
38.8
37.7
39.4
47.4 
44.2
48.8 
39.7
1919 
corn 
bu. 
per A
55.8
60.0
70.0
72.0
77.0
79.0
67.0
65.0
74.0
75.0
73.0
78.0
67.0
1920 
oats 
bu. 
per A 
(2)
34.6
60.3
56.3 
61.2 
61.2
67.3
59.8
55.0
50.3
61.8 
59.8
67.3
53.1
1921 
clover 
tons 
per A 
(3)
1.09
1.55 
1.98 
1.94 
1.82
1.63
1.48
1.55
1.55
1.55
1.44
1.79
1.59
1922 
corn 
bu. 
per A 
(4)
58.8
68.0
68.0
74.3
76.0
72.3
50.0
51.4
58.3
57.7
62.3
65.5
52.3
1923
corn
bu.
per A. 
(5)
42.3
50.8
64.1
70.7
70.7
70.2
53.7 
52.0
65.2
64.4
64.9
69.9
53.2
1924 
oats 
bu. 
per A 
(6)
72.4
71.0 
82.8
86.5
98.0
102.9
74.3 
71.8
81.6
90.3
78.4
87.1 
75.6
1925
clove
&
timo­
thy 
tons 
per A 
(7)
0.97
1.25
1.64
1.68
1.90
1.92
1.12
1.14
1.63
1.94
2.07
1.55
0.88
(1) Four tons limestone applied. 
i'ol i°w yi®ld, oats down badly.
(3) Clover pastured heavily in spring.
JjX Corn down badly on checks and crop residue plots.
(5) Dry weather reduced yields.
(6) Poor stand on plot 11 due to pocket gophers.
(8) p ioT l0 d a tIygeT byg°othtsPring ^  t0 ic<5 8heet: g0od stand °f
nol Plots damaged by fall and early spring pasturing, 
riot, dry season; poor quality corn.
» I 1917 “  Eoy J- ° - ® > »
r 1926 
corn 
bu.
per A.
1927
corn
bu.
per A. 
(8)
1928
oats
bu.
per A
1929 
clover 
tons 
per A 
(9)
1930
corn
bu.
per A.
1931
corn
bu.
per A. 
GO)
37.3 25.9 60.1 1.47 54.6 26.051.4 26.6 69.2 1.40 74.6 22.556.0 41.4 82.8 1.94 76.3 24.857.0 43.5 81.7 1.59 76.1 22.755.7 40.9 71.5 1.90 74.5 11.1
60.8 38.8 72.6 1.66 75.0 12.046.6 25.5 63.5 1.78 64.4 18.441.3 25.9 64.7 1.69 63.5 17.252.0 38.0 68.1 1.83 67.0 18.0
52.5 25.6 66.9 2.07 64.0 14.5
51.2 35.9 76.0 1.95 60.5 10.7
50.9 37.3 66.9 1.77 65.2 10.944.0 30.4 56.7 1.55 60.8 14.6
Mitchell County. It is located in the southwest corner ;
ZD
00
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TABLE V. FIELD EXPERIMENT—CARRINGTON SILT LOAM—LINN COUNTY—SPRINGVILLE FIELD*—SERIES I.
Plot
no.
Treatment
1918. 
plover 
tons 
per A. 
(1)
1919
corn
bu.
per A. 
(2)
1920
corn
bu.
per A. 
(3)
1921
oats
bu.
per A.
1922 
clover 
tons 
per A. 
(4)
1923
corn
bu.
per A. 
(5)
1924
corn
bu.
per A. 
*6)
i 2.25 58.6 46.5 44.8 1.37 40.2
2 ' Manure +  limestone 2.47 64.8 63.3 36.4 1.47 51.2 ■---
3 2.40 63.7 51.1 46.9 1.35 55.9
4 Manure +  limestone +  rock phosphate 2.70 60.8 66.1 42.8 2.02 60.2 —
5 Manure +  limestone +■ superphosphate 2.70 67.1 60.8 46.3 2.14 59.7 —
6 Manure +  limestone +  complete
commercial fertilizer 2.70 64.5 61.0 49.2 1.99 60.7 ------
7 1.65 60.0 51.9 36.9 1.35 40.0
8 Crop residues 2.05 62.5 55.0 42.8 1.40 46.2
9 Crop residues +  limestone 2.02 49.4 59.6 38.9 1.56 44.2 ;■$-----
ID Crop residues +  limestone +  rock
phosphate 2.16 55.7 58.5 43.6 1.98 54.4
11 Crop residues +  limestone +  super-
phosphate 2.47 55.4 58.5 48.4 2.10 43.5 —
12 Crop residues +  limestone +  complete 2.19 33.1 57.3 37.8 2.04 44.7
13 Check 1.80 45.7 41.1 36.0 1.51 36.1
1925
oats
bu.
per A,
53.9
57.4
72.4
71.6
68.6
74.1 
43.6
47.4
62.1
64.8
62.2
72.4
45.3
1928
1926 1927 clover 1929 1930 1931
corn oats & corn corn oats
bu. bu. timo- bu. bu. bu.
per A. per A. thy per A. per A. per A.
tons (7) (8)
per A.
41.6 21.5 0.71 29.8 43.1
46.4 31.0 0.96 63.7 39.1 48.2
49.3 33.8 1.06 55.2 45.9 57.6
50.4 45.5 1.89 69.8 51.2 55.0
47.4 41.9 1.92 69.5 53.0 63.0
47.4 37.8 1.48 60.8 35.8 57.0
34.4 35.1 0.73 43.0 38.5 48.5
37.8 36.8 0.91 57.5 41.8 45.4
38.6 41.9 1.05 55.3 38.5 44.5
36.8 52.0 1.41 50.3 36.3 54.5
37.0 48.5 1.49 49.1 46.8 58.1
38.6 56.6 1.22 55.9 49.2 58.4
30.9 45.5 0.67 42.7 37.9 46.2
(1) Three and one-half tons limestone, fall 1917.
(2) Plots 10, 11, 12 and 13 on low ground, poor stand.
(3) Plot 2, small ditch, abnormal yield.
(4) Clover down badly on 5 and 6, and 11 and 12; only 85 percent could be cut.
(5) Season dry.
(6) Field was replanted and corn did not mature; no results taken.
(7) Corn harvested before mature. Moisture samples taken. Yields corrected to 15 percent moisture.
Springville Field was established in the fall of 1917 on the farm of F. D. Hall near Springville in Linn County. It is located on the east side of the 
NWM of the SEM of Section 17, R. 15 W., Twp. 84 N.
toto
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t a b l e  v i .
Plot
no.
FIELD EXPERIMENT CARRINGTON SILT LOAM -CLINTON COUNTY-LOW  MOOR FIELD*—SERIES I.
Treatment
12
13
Check
Manure
Manure +  limestone 
Manure +  limestone +  rock phosphate 
Manure +  limestone +  superphosphate 
Manure +  limestone +  complete 
commercial fertilizer 
Check
Crop residues 
Crop residuès +  limestone 
Crop residues +  limestone +  rock 
phosphate
Crop residues +  limestone +  super­
phosphate
Crop residues +  limestone +  complete 
commercial fertilizer 
Check
1918 
barle’ 
bu. ‘ 
per A 
( 1 )
33.0
43.0
44.4
43.0 
47.2
48.6
38.7
40.0
38.7
42.6
48.6
44.4
42.6
1919
clover
&
timo­
thy 
tons 
per A. 
(2)
1920 
timo­
thy 
tons 
per A. 
(3)
1921 
timo­
thy 
tons 
per A. 
(4)
1922 
corn 
■ bü. 
per A 
(5)
2.07 1.98 1.08 57.42.31 2.13 1.24 67.72.46 2.77 1.39 72.32.71 2.64 1.32 75.2
2.73 2.64 1.41 72.7
2.67 2.81 1.41 74.32.58 2.46 1.12 64.02.58 2.28 1.09 63.72.80 2.47 1.38 63.1
2.94 2.94 1.51 57.4
2.95 2.74 1.44 61.7
3.77 2.88
2.52
1.45
1.39
51.4
47.1
1923
corn
bu.
per A
44.3 
53.9 
59.6 
68.0
68.4
66.0
54.8
53.2
64.9
68.2
68.5
64.3
57.3
1924 
corn 
bu, 
per A 
<6)
32.0
32.5
41.6 
42.9
44.5
41.1 
25.3
25.6
37.6
48.0
48.8
44.5
30.7
1925
barley
bu
per A 
(7)
30.8
32.6
44.6
54.8
55.9
54.4 
29.0
31.6
37.4
43.2
36.3
45.3 
30.8
1926 
clover 
tons 
per A 
(8)
1927 
corn 
bu. 
per A
22.4
40.5 
46.9 
58.2
53.8
58. Ó 
26.1
31.9
30.0
41.7
53.9
54.9
33.0
1928 
corn 
bu. 
per A
40.3 
54.9 
60.6 
64.6
64.8
64.1
37.5
36.2
53.8
61.5
65.4
62.2
41.5
1929 
oats 
bu. 
per A
53.4 
65.9
63.5
63.5
63.5
76.1
60.1 
52.1
64.6
56.8
56.8
59.0
51.0
1931
corn
bu.
per A.
(9)
2.61
1.39
23.1
28.6
/o\ one-half tons limestone applied.
f  fot 13 W  receives wash from rest of series.(3) Limed Sept. 20, 4 tons.
B  ?5 ii5CSd°£S£ir?;'iii,plol’ ,iue
(6) Low yields on plots 7 and 8 couid not be accounted for 
y j  yieid on Plot 11 could not be accounted for.(o) .Pastured.
9^) Elot dry season-—poor quality corn.
of the NEJi of the NEJ£ o/secUonVe” R .V e !,°Twp! 81 N ^  farm °f Ralph Walls near Low Moor in Clinton County. It is located on the north side
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